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ABSTRACT: 

A method and apparatus are provided for providing an electro-optic signal 
processing device. The method includes the steps of providing an optically^ 
transparent substrate having first and second planar elements with an abutting 
common edge, the planar elements lying at differing angles with respect to each 
other about the common edge and a plurality of alignment apertures formed in 
the substrate. A plurality of optical devices of an optical array are disposed 
on the first planar element of the substrate/ with transmission paths of the^ 
optical devices passing directly through the substrate. A signal processor is 
also disposed on the first planar element of the substrate. An optical fiber 
holder comprising a plurality of respective optical fibers and guide pin 
apertures disposed on a first surface of the optical fiber holder is aligned to 
the optical array using the guide pins and guide pin apertures. Optical 
signals of the optical devices of the optical array are coupled to respective 
optical fibers of the aligned optical fiber holder. A printed circuit board 
having a first surface is attached to a mating surface of the substrate's 
second planar element. 

20 Claims, 10 Drawing figures 

Sxemplary Claim Number: l 

Number of Drawing Sheets: 8 

BRIBF SUMMARY: 

(1) FIELD OF THE INVENTION 

(2) This invention relates, in general/ to fabrication of optical' devices 
and, more particularly/ to interconnecting optical devices and optical fibers. 
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(3) 



BACKGROUND OF THE INVENTION 
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(4) The coupling of an optical device or array of optical devices, an optical 
fiber or array of optical fibers, and an interconnecting substrate can be a 
difficult task. Usually the coupling is done manually or semi manually and. can 
incur several problems such as being complex, inefficient/ and not suitable for 
high volume manufacturing. 

(5) In order to reduce electrical parasitica, short electronic interconnects 
are needed between semiconductor photonic devices such as lasers and 
photodiodes and electronic interface circuitry. This electronic circuitry may 
include photonic signal drivers and photonic signal receivers. The need for 
decreased distance between photonic devices and electrical interface circuitry 
increases as the signaling data rate increases. Photonic components are often 
placed on simple carrier substrates to verify operation, to do bum- in, or 
simply to facilitate handling of that device. This photonic device and carrier 
substrate are then placed on another substrate and additional packaging is 
completed. This packaging adds additional electrical interfaces, such as wire 
bonds and long no n- control led impedance wires, decreasing the electrical 
performance of the photonic device. 

(6) In order to reduce optical losses and parasitics, efficient coupling of 
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optical, port ion having a cor© region with a first end and a cladding region is 
positioned with the first end of the core region being adjacent to the optical 
surface of the integrated circuit to operably couple the first end of the core 
region to the optical surface of the integrate^ • 

2S Claims, S Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 4 | 

BRIEF SUMMARY: 



BACKGROUND OF THE INVENTION 



optoelectronic devices and, more 



(2) This invention, relates in general, 
particularly, to molded v^vgo u id^a . 

(3) As the amount of information, as well as the speed of transferring 
information between electronic components increases, optoelectronic techniques 
or methods used for this transfer become more important. For example, in some 
high speed computers, optoelectronic techniques are used for clock, 
distribution, thereby enabling standard electronic components to be timed 
correctly so as to manage the transfer of information more efficiently. 
However, at present, use of optoelectronic techniques has several major 
drawbacks or problems, such as being complex, inefficient, costly, and 
generally not suitable for high volume manufacturing. Thus, as the amount of 
information and the speed at which this information needs to be transferred, a 
need for a structure and a fabrication method that allows for efficient and 
coat effective manufacturing, as well as use of optoelectronic methods and 
optoelectronic devices will be required. 

(4) Conventionally, v«< vehicles are manufactured by a combination of 
photolithographic and etching processes. For example, a conventional gffv&gui&j 
is fabricated by applying a suitable optical material onto an interconnect 
substrate, such as a printed board. A photoresist material is then applied 
onto the optical material and subsequently patterned by a photolithographic 
process. The pattern defined by the photolithographic process is subsequently 
transferred into the optical material by an etching process that removes 
exposed portions that are not covered by the photoresist material. The circuit 
board with the etched pattern is subsequently cleaned, which removes the 
residual photoresist material and leaves a resultant optical layer in place on 
the circuit board. As described above, conventional fabrication of optical 
layers used for ^jv&cuidi-a using this sequence of events is not only 
complicated and expensive," but also does not lend themselves to high volume 
manufacturing. 

(5) It can be readily seen that conventional methods for manufacturing 
w^AjUAii^ifts have severe limitations. Also, it is evident that conventional 
processes "that are used to fabricate ^v^ui ^eg are not only complex and 
expensive but also not amenable to high volume manufacturing. Therefore, a 
method and a structure that lends itself for making waveguides _&^ m _irA^v&^ir^_ 

s <x\ i v. boa r d iB hi gh ly de s i r abl e . 



1 

-.1 



m 
m 



ffll 




US 5513269 A 119960430 



US SS1113B A :19960423 



;Optical polymer element for ;395 : ^ 
icoupling photoelements onto : ""t 
jlnterlocking waveguide and |385:: : : 
jmethod of making j* 



